Introduction
Liquid crystal dimers have often been regarded as a model for the semiflexible main-chain liquid crystalline polymers, which are known to possess great application value.
1 Dimeric liquid crystals are attractive because they exhibit different properties from the corresponding low molecular mass mesogens. For example, the transition properties of dimeric liquid crystals are known to depend on the length and parity of the flexible spacer. Many kinds of dimeric and trimeric mesogenic molecules have been reported. 2, 3 In order to understand further the physical and chemical properties of the polymers, extensive research into liquid crystal oligomers has been carried out only to discover that these materials also exhibit unique liquid crystal properties, which are not observed in conventional liquid crystals. 1−5 Liquid crystal dimers, with 2 mesogenic groups connected by 1 flexible spacer, are the shortest of all oligomers. Various mesogenic groups, such as heterocyclic benzoxazole, have been introduced into the system of dimers.
6
In the mesophase, the presence of a heterocyclic ring in either of the 2 mesogenic groups within the dimers can induce a different kind of intermolecular interaction; hence it would be interesting if further research could be carried out on this subject. 7, 8 These significant findings on dimers have prompted researchers to synthesize its longer counterpart with 3 mesogenic groups connected by 2 spacers, which are known as trimers or trimesogens.
9
In this paper we report our continued research on the synthesis of heterocycles containing liquid crystalline materials. 10−12 To understand the structure of the liquid crystalline property relationship we synthesized and characterized a series of unsymmetrical liquid crystals dimers, with these new mesogenic compounds containing 1,3-dimethylbarbituric acid moieties with an ether spacer with even parity ranging from C 6 H 10 to C 10 H 24 . This is connected to biphenyl with a terminal ester moiety ranking from 6 to 16 carbons.
Experimental

Characterization
FT-IR analyses were performed on a PerkinElmer 2000-FT-IR spectrophotometer in the form of KBr pellets and the spectra were recorded in the range of 4000-400 cm −1 . 
Materials
The series of hexanol, octanol, decanol, dodecanol, tetradecanol, hexadecanol, α , ω -dibromoalkanes, 4-hydroxybenzaldehyde, 4'-hydroxybiphenyl-4-carboxylic acid, and 1,3-dimethylbarbituric acid were purchased from Aldrich. The chemicals were used directly from the bottles without further purification. Thin-layer chromatography (TLC) was performed on silica-gel plates.
Synthesis
The liquid crystal dimers were synthesized according to the synthetic routes given in the Scheme. Compound 1 was synthesized via a condensation reaction between 4-hydroxybenzaldehyde with 1,6-dibromohexane, 1,8-dibromohexane, and 1,10-dibromohexane. 14 Compounds 2a-f resulted from the reaction between hydroxybiphenyl-4-carboxyliacid and various alcohols ranging from C 6 H 14 O to C 16 H 34 O. Compounds 3a-r were prepared from the Williamson ether synthetic reactions between compounds 1a-c and compounds 2a-f. Compounds 3a-r were subsequently reacted with 1,3-dimethylbarbituric acid to yield the desired compounds 4a-r.
Synthesis of compounds 4a-r
The title compounds were synthesized according to the method described by Majumdar et al. 
Results and discussion
Synthesis and characterization
The condensation reaction of alkyl 4'-(R-(4-formylphenoxy)butoxy)biphenyl-4-carboxylate with 1,3-dimethylbarbituric acid in ethanol gave a good yield of the products (4a-r). The purity of the target compounds was checked by TLC. Structural identification of the title compounds was achieved by employing a combination of elemental analysis and spectroscopic techniques (FT-IR and NMR). The percentages of C, H, and N from the elemental analysis conform to the calculated values for title compounds 4a-r. 
Thermal behavior and texture observation
To characterize the liquid crystalline behavior of the new synthesized compounds 4a-4r, the phase transition temperatures together with transition enthalpy values were determined by DSC and all the data are tabulated in the Table. Figure 1 shows the DSC thermograms of compounds 4k as an example. The textural observations of the mesophase were carried out using a polarizing optical microscope POM, provided with a heating stage and a central processor. All title compounds 4a-4r are mesomorphic regardless of the spacer alkoxy chain length and terminal chain; however, the type of mesophase is dependent on the length of spacer alkoxy chain. The mesophase was obtained during the heating and cooling process. These compounds exhibited a smectic phase or nematic phase. For compounds 4a-4f (n = 6, R = 6, 8, 10, 12, 14, 16) the clearing temperatures were increased as the carbon numbers of the terminal alkyl chains and alkoxy chain increased, T = 110.14 • C < 121.01
• C (R = 6, 8, 10, 12, 14, 16, n = 6). The phases were identified as smectic A. Upon the heating run the POM showed the formation of bâtonnets that coalesced to form a focal conic fan-shaped texture characteristic of SmA phase. Moreover, upon the heating cycle on the differential scanning calorimetry (DSC) thermogram the peaks were observed at respective temperatures of 88.20 The mesomorphic properties of compound 4g-4l (n = 8, R = 6, 8, 10, 12, 14, 16) are also given in the Table. It can clearly be shown from the DSC differential scanning calorimetry that the clearing temperatures increased as the carbon numbers of the terminal alkyl chains and alkoxy chain increased, T = 119.70
• C < 127.33 A small droplet appeared and coalesced to form the classical or marble texture upon cooling under the optical microscopy (POM), which is characteristic of a nematic phase. Figure 2b shows a nematic droplet coalesced at 157
• C upon cooling for compound 4I. • C for respective compounds 4m-4r. Under optical microscopy (POM) upon the cooling run a small droplet appeared and coalesced to form the classical or marble texture, which is characteristic of a nematic phase.
From the result above it can clearly be shown that the type of phase depends on the length of spacer alkoxy chains and the length of terminal chains. The SmA phase was observed upon the heating and cooling run when the spacer alkoxy chains' carbon numbers increased (n = 6). The N phase was observed when the length of spacer alkoxy chains increased (n = 8 and 10), for compounds 4g-r. In the literature, adenine and thymine with cholesterol were prepared as thermotropic liquid crystals. In these compounds only the cholesteric phase has been observed. 18, 19 However, there were several unsuccessful studies of the formation of lyotropic liquid crystals by DNA and nucleotides 20, 21 and were done to prepare thermotropic liquid crystals of nucleobase derivatives.
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Conclusion
In order to understand the effect of 1,3-dimethylbarbituric acid with the space alkoxy chain on the formation of mesophases, new mesogenic compounds were synthesized. All synthesized compounds exhibited liquid crystal properties when the spacer alkoxy chain (n = 6) the SmA phase was observed. However, the N phase appeared when the alkoxyl spacer chain increased to 8 and 10.
